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PURPOSE: To execute secondary vacuum refining of a molten steel with a simple 
device by immersing a lifting pipe into the molten steel contained in a ladle, 
evacuating the inside on the down stream side thereof to a vacuum to raise 
the liquid level of the molten steel therein and intermittently supplying an inert 
gas into such molten steel. 

CONSTITUTION: The molten steel 1 from a converter, electric furnace, etc. is 
contained into the ladle 2 which consists of a steel vessel 3 and refractories 
4 provided therein and is opened in the upper part. The surface of the molten 
steel is covered with a slag layer 6 so as to be shut off from the external air. 
The lifting pipe 7 of which the upper stream side is evacuated to a vacuum 
is immersed into such molten steel 1 to lift the molten steel 1. The inert gas 
such as Ar is intermittently supplied by an inert gas introducing means 8 
inserted into the pipe 7 from the bent thereof into the molten steel 1 of the 
liquid level at the prescribed height in the pipe 7. The molten steel 1 in the 
pipe 7 is thereby stirred vvithout destructing the. above-mentioned slag layer 
6 to efficiently execute the vacuum degassing and to separated the impurities 
intruded into the molten steel. The secondary refining is thus executed. 
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PURPOSE: To uniformly and stably harden the hardening part on the surface of a 
work by irradiation with an electron beam by detecting the temp, in the hardening 
part of the work with an optical sensor without contacting, comparing the detected 
value thereof with a set value and controlling the intensity of the electron beam 
by a control circuit. 

CONSTITUTION: This electron beam irradiation device welds are hardens the work 
10 by heating a filament 22 by a DC power source to release themoelectrons, accelerat- 
ing the thermoelectrons by the voltage impressed between the filament 22 and anode 
28, increasing the density of the resultant electron beam 20 by a focusing coil 30 
and irradiating such electron beam on the work 10. The optical sensor 39 which 
monitors the temp, of the hardening point 12 of the work is disposed in such irradiation 
device and the temp, of the point 12 to be hardened is detected by IR rays 32 generated 
from said point without contacting. The detected temp, signal 54 is inputted to an 
amplifier 36 to a computer 40 which compares the signal with the set value 56 from 
a setter 38. A bias power source 52 is controlled via a converter 42 in accordance 
with the output from such comparator 40 to regulate the voltage to be impressed 
to the filament 22 and cathode 50, by which the intensity of the electron beam 20 
is controlled. 




t 



(54) PRODUCTION OF HIGH STRENGTH CASTING SPHEROIDAL GRAPHITE 
CAST IRON 

(11) 61-288011 (A) (43) 18.12.1986 (19) JP 

(21) Appl. No. 60-129545 (22) 13.6.1985 
(71) KUBOTA LTD (72) SUSUMU TOGAWA(l) 
(51) Int. CV. C21D5/00//C22C37/04 



I 

c . 



PURPOSE: To easily produce a high strength casting of spheroidal graphite cast 
iron by taking a casting of spheroidal graphite cast iron having restricted Ni, 
Cu and Mo contents out of a casting mold, heating the casting to the 
austenitizing temp., and cooling it to a specified temp, by forced air cooling. 

CONSTITUTION: Molten spheroidal graphite cast iron contg. 0.5-2.0wt% Ni, 
1.0-3.0\vt% Cu and 0.3-2.0wt% Mo is poured into a casting mold. The resulting 
casting is taken out of the mold and heated to the austenitizing temp. The 
casting is then cooled to the Ms point — 400*C by forced air cooling and al- 
lowed to cool. Thus, the matrix structure of the casting is easily converted 
into a bainite structure without using an austempering furnace, so the strength 
of the casting of sphe roidal giaphilt; cast iioii is i i re reasear 
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